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In response to changes in the business environment, the azbil Group will focus its research and development
on five strategic technology areas that have been identified as having the potential for far-reaching value.
9 _ Machine Systems with

_ Advanced Technology that _ Individualized Environmental
WCCEEOUY ~ Humanlike Abilities WIS~ Clarifies Complex Systems S EEAS T Comfort Systems

CEEEINTAN  Flexible Measurement and Tk _ Systems Enabling Us to Live
the Environment

ULCENEEES = Control ~ in Harmony with Nature

Five Strategic Technology Areas

N
0 f—
LB S

4

WAE, A=Y v R, A=Y 741, Industry 4.07%
& BARF TR RBISATVE T, FEOHEEIE
A TL2IDS, FROAEEMAIOBD DML, Bl
EF7VICELEDOYPETIE, ok A Etkm kicg
FTHEMANOEFIRFIEMLEINEEDTHLEEZD
g,

WZeoMRICHEZ AT 5L, DREd TG T,
DX M EOEF L MBERICATEZ D 5 Z L IXE
WXoTWET, TN, EHPFHENSHENE Y
BERIZIDIVEICRI 572 KDL TH S LRV E
Fo BIZIEKRIFIEED RN/ L LT, ZORED S
T L72bDTH LR, FESWPIZZL T Y M rb D
Thh, TOWRITHTLHAORIZHL VDI EL
oo 20D THOEFHR, [AoRsefH, ABORK
HACETHI LR EATTOT, ZOEIZ, FNAED
HABEBETHLEVIRDIZBNT, BELRLDLFIRTE
9,

P boiE, FEPMERERAELIREORF TS
LICHETL, KREOHBICE > TR G &AIE
FETHY, WITORENE AL TEZ TV ERE
BoTWhD, BEDICLRDHEIEFIHT 35 IKE
DOESIZHROKLTIED Y TEAL HHITESIRAFR
BURF O SCER T A A B R IEL, KHRIC
LHYOWMIEEBEED T RO REZFERLTVE L,
DUENCD RMZ ORI LEFEL 2 L1, BEoOHEFR
LEBITTUTEET,

TlE, YATAHIBENIA S WEEBIICERKTE 5T
Lidde DEAANETHDEEZ T3, FHITMBIC
R INZREMR PO -2 % D% T 5% ENE O fig
HERTHET, iz, BHOREL Y MTHEONAT
L% nF —7—KiZInternet of Things (IoT) & Cyber-
Physical-System (CPS) 2% 0 3, KEDOKFZIZTTD
N72H LAHICB VT, EHF N EOEVEDTOLS
WD UTFTEL,

[ToTIE K&ET— 2 SlEHiE T2V —7D7ut
A, CPSIFft s EME D LIV —7 2T a b

FAEOBMAEOHE T L WRIBICLY, fFicds
EFIIBEIRESNTHE T, Lo L, V—T7%&D%IF5Hi
BOYATF LI TH T, DRIT BTk D ) T

VAT A OBE ST 7259

ERTHEAS i\v ‘

T /

BET D LIRS W EIX VAT AR S H AT Y
LB TT, MFINIO%RITFHIER DS S AL 726
WIFRBE D ZE, WHIIERBM % O P ISR H g
NERETHDPEMBIENTELEEZTT,
DLEo#EZICE, ENVERB#HE T —< T 7ok E
TOMIEITFERICD—EDBREMHE L. L, [k
WCHHED RSN E Lz TRIEAREHOFETH S, %
L L2V AT ARG VO BT, BRaLh s, [A
PHLTHHZE]DERIERZEOEZR LT EZO0D
TVERAD, LEOEFRITRDOIEADIIL L TEDH
WAIRL, LGB oEMeEm#flz2 R0 BET
5lEHBEHT, YATAREAKD Z O &% EAEICHR
AONB LY, BEETELENZELTVET,
BIRIZ, STHEEDODHIODOELE LT, MEAKBR
b ai2oh, HIERICHUFED L o TwAh &
IEBBIFONFE T, FFICEBERAL - aEoK Lot
FOBELEMEDS, HREDT, Lo #iksnhoodb0F
o HICT AT I7 OB MH AL LTTIE RS,
T 3 DX 55 7% 3k O L Cili i D Bl 1 A2 R T A D 3L
ARDOENTWBEEZTVET,

e N
EERBMN:

2007 F3ARMAFAFZRIERFZMERBEETFEN
BLRERZET, AF4RLVERIERFZAFRET
FPIRERHE G X7 LE BN, 2015F1A LV EH
IR, WHEICLY2016F4B LY AKRFIFRERIRE L
WIREICES,

ELIXNF-BEESLIVRY NT—7ORTATZD
MZRICfiEE, Passivity-Based Control and Estimation in
Networked Robotics (Springer, 2015) 5L U ~ILFI—T x>
M ZFLOFIE(20F 1, 2015) DEE, ELIFHEF),

2017FEHE BB HIHZ S FIHEBPIARE (KHEH),
2016 FEEFHAIEEHIHERFRE (BEE), 2014F5
BB EHIEFESH P/ N A =78, 2009, 2015FE
SHAIBEBHIHF RN ERNE, 10th ASCC Best Paper
Prize Awardz %28, 2013FE &£V IEEE CSS Conference
Editorial Board Member, 2017&F &V) |IEEE Transactions
on Control Systems Technology#$ & UFSICE Journal of
Control, Measurement, and System Integration?Associate
Editor.




KR HE T

ToT {2 M 2 7>
azbilZ W —7" D B A

M4T0T, Al Ev2Z-F—%inHF—Tg—FZHIZL%
WHIFZWRR L2 -oTwEd, BHiEIhbsoFdF—T7—F
PERE DN BHi S, R, 75 M, T
OHBLE V) 5T, EHLASWHEREROT V5V
LEZNSTF—FDOIEHICLY, BEHEAMIMEZ LT
FWDFE L7z HIEOGETIE, AIXbv= 27 Vil
PoiEEY, BRAHEESE, A3 BHICLETIIV
b, 2y T—=2EEHRICL BT IIN T — 5 OER-IEH,
A7 =2y VOB L DMDO T AT L ED ML W57
HEALZ BT TETBY, MESOIOT, Al: o
XD, FLVBEREZAZEIELTVED,

ZZTIE, HHoIhFToRAEHEICHNMTIEE
B, LRSI 72BN TRV L E TS

MAIE19754F 53 BRI & AT 2% KR E N A7 2 VAL
LEBITHRLEL, TNUE, FECITORETH S,
BAN—= T4 I HN T AT LDIEF) TH o7z BnE T,
ZNLCEMHIE, EICWHERO TV bEZ % F
U7z A A B R B D TE WD EL Iz T
VR, ENZFTRMSMifEERLEEA, 22U
ANDOHEETREZMZ LI EIZEST, MDA ShE
T, BHIIEE, BEMREEDICHBEOF -y 2HI#T A
FTAIEZ, RABNOIHED, F—F0IC X 5%
FHifRaERe, 790 MNOREEETIRLEEICHYMATE
WHFE L7z, ENHDOWLONE, VYa—Tarnyir—
JELTYY)—AL72bDIFEL B ET, ZOHITIEY
HAETHIEL 227V T) X LARAID B EN 5D
DIBELAEEFNTVET,

FRIZIoTH 2 M 2 7220154E121%, 75 ¥ s DO PRk
SIZHLT, B ls B AR & 8 K 9% 0 &[]
KRS, Eo o= b a i dilin Ny — 2 222842 2
LT, ikl ER - T Ot ADOWRB TV OLH (RETFIK) =
P L, 24595°BiG EYES™ (Ev 7 74)" &w
IEMEV )AL, HIREICBNT, EEEROEE
PRIAERL SR EEDDHVE T

TXEN R4
HITEREBR ITY) 21— 3 ABE

e[ T

2 REV)F =T —=FIZBILTIE, MtkidA v 5—%v
MERASE R T B ETO1990F B LY, HH B Z Hwv
72Vl 7T OLUKHORIEH I AT LADA Y T F Y
AP —E2AEBHLTEND T Lo ZTTBEMDOZEMD
BEIRIR, T ANF—o i IR & 2 m b,
MEEELCXZEREDIHY T,

F72, 20154ED5HIC, EHEDERPR—AD LG H>
AT 2% I R ETHEWZLE L, ZniE, Weer
5, A, Tudos MVEM, WBE, & AEREICE
BHAENGT M2 IET DR E A > T LI ROV
V=V AT LIPS T RNEYY KRR b DT, AL,
TN —TFARBLo2H ) Ed, 79 FETHE S
722 Ric&h, PcENSO 2 T bERINE L,

FEFENC, EVEBHOZ S Ry =22 HIBELTW»
9, COZIIRF—YRICIE, YraShEBESELT
WA vz, ZAVF—0BM FlEEREICY I
L—2ar3aRa sl cvwEd,

EHIZTAENEMTHIoTHIG IR E LT, HEMst
R E P AT 2 L O HHED] FE 72 W15 FE AR A S B E IR
HAA=Z—DWRFEEFIELTVE T,

SRIOFFETIE, [H7e 2 G REAMTERIC BT NEh
el —MA—=2a " J&2ET—~e L, YHomRH
DIoT, Al EOF 77 HHALHAMINBIE L 724 — I A —
a U EAMIAZE R, = OB A IS U 72 B B 5 O HUHLA
IZOWTHi ML E TS

BT EF CazbilZ v—71%, WEAEAIN110/F4FEZ2 W2
FL7zo TOER-IINTEETL, Thebb[ A&
ELTF =t A= ar T, Axo%l, Pul, EREE
FEHELHEEHIZ, WMERBBICEMLE T vy A
DbE, B AR AL, EILSEEZLETBERKE
WA Rt Uit CE D E 9,

B7ETAIH T
WMEGHCEITSE 7 77 M) —F — b A= g VT
a—L a2y ¥ a—54 v 7 FERE

Local Computing Features in a Controller for Factory Automation

T ZXEILRR =1t
TRINZAA =A== 32 hINZ—

=Y b

Ken Iwakiri

FRE AR S M 2z
T RINSZFA—RA—=S g hr Nz — Tomohiko Aikawa

F—7— K
TIOT, A—AILaALEa—T12 7, HEET, &, 2y F/X%I, Oy Vg

IoT (Internet of Things) BfIZBITHT7 727 M) —F —bA— a7 (FA)SHIBCORT =V ¥ a—T 1 Y710 L7z FRE
it CTEREZE L7z, HIENIMHHT 5P I DIHEOM R 2 L ICHEAFEEOZ L2 IBELL, HlEROIRBEEHRZ 5
CLEWRRICL7z. COMEZMGICERTLIET, REOFIIREMEZ LD REICR S,

BANIE S v F SRV R R L, SR EO 2L E R334, KRR & HIER 2 2B S & hk 4 23 SRk iE
TELIHNTTAHRE, BERIIELTWZ05 R 28R L, $72, FAfGtosEEr 7oy G352
T, MHERIZE AHEBEEMRA M ORI HI IR TE L LI L7z,

For the IoT era, we have developed a controller, model C7, that can operate as a local computing device for
factory automation. Capturing the changes in the control system was made possible by quantifying the changes
in control characteristics based on the results of PID calculations used for control. By continuously monitoring
the resulting index, we can predict abnormalities. We aimed for simplicity in the user experience by adopting
a touch screen LCD display for the product, separating the display and control, and installing them in different
places, which makes it easier to see the changes in control characteristics. In addition, adopting a block
structure for each feature of the controller enables quick response to market demand for additional features or
for an increase/decrease in the number of inputs/outputs.
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For Smarter Systems, a New LP Gas Meter with IoT Capabilities
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Expectations for smarter utility meters are rising throughout the world. In Japan too, it is anticipated that
the spread of smart meters will greatly increase. Our recently created LP gas meter was designed using highly
reliable tests with a long history of valid results. The structure of the meter and the placement of its magnetic
sensor were chosen carefully to maximize measuring ability. In addition, internal space for communication
terminals was reserved to allow selection from various communication modules. With the flexibility to handle
the rapidly appearing new Low Power Wide Area (LPWA) communication methods, etc., it is a smart meter
that is prepared for the era of the Internet of Things (IoT).
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Although plant operators may possess a vast amount of data in order to understand the state of their valves,
the data is not always utilized effectively. To address this problem, Azbil Corporation provides valve analysis
diagnosis services. These services, which are based on expert knowledge gained through valve maintenance,
contribute to safe plant operations by enabling the effective analysis of a vast amount of data and by reporting

the results in a comprehensible way.
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In support of building management operations, Azbil Corporation has developed functions for facilities
management as part of its Cloud Services for Buildings. The main purpose of these functions is to assist
building facility operators with their daily duties by realizing the concept of “sharing best practices.” In this
document, we focus on functions that assist operators with their daily duties using the diverse and enormous
amount of data gathered daily, and on functions that offer assistance for long-term repair planning.
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Report on the Integration of Smart Toilets with a Building Automation System
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As one of the key sanitation utilities in any building, the toilet, with the addition of internal sensors, has the
potential to provide various kinds of data useful for the conservation of energy and water. With the increasing
prominence of the concept of the Internet of Things (IoT), it is time to consider adding value to the toilet by
connecting it to an external network. Accordingly, TOTO Ltd. and Azbil Corporation have developed a system
that integrates a building automation (BA) system with smart toilets, and as a demonstration and test has
connected toilets, urinals, and sinks to an existing BACnet BA system in a building. The data from the use of
this equipment during a testing period was stored in Azbil's cloud center for collection and analysis and has
helped to provide valuable information for facility maintenance, resource conservation, and utility design.
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A Vial Loading System with Non-Contact Drive
Mechanism Using Magnetic Technology
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In the market for freeze drying machines for the pharmaceutical industry, the demand for automatic loading
and unloading systems is increasing. This kind of machine strictly requires clean and aseptic conditions to
avoid adverse health effects and cross-contamination. Azbil Telstar has developed a new automatic system that
uses a non-contact magnetically driven mechanism called a magnetic lead screw. Improvements achieved by
this system include high cleanability by eliminating the bellows, sterilization of all parts going inside the freeze drying
chamber, and compact layout by reducing the length of the front pusher and eliminating the rear pusher.

1. Introduction machine uses loading systems that can be operated
manually, semi-automatically, or fully automatically

Azbil Telstar has more than 50 years of experience
in designing and manufacturing freeze drying
machines for pharmaceutical production. This kind of

in order to handle vials containing pharmaceutical
products. Although an automatic loading and unloading
system requires a high initial investment and much
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space for the machine, it has the advantage of cost
reduction by decreasing the number of operators in the
cleanroom, raising productivity by reducing operation
cycle time, and maintenance of quality. It can also free
operators from hard work and allow toxic products to
be handled more safely in isolators. Recently, customers
tend to prefer freeze drying machines with automatic
systems.

In designing this kind of machine, manufacturers
must follow good manufacturing practices (GMP), a
compendium of regulations enforced by regulatory
authorities for the pharmaceutical industry, such as
the U.S. Food and Drug Administration (FDA). GMP
guidelines cover quality management systems, the
quality of raw materials, design considerations, robust
operating procedures, etc., in order to assure the
quality and purity of manufactured pharmaceutical
products.

Automatic systems have matured and the technology
employed by different manufacturers has not evolved
much recently. However, current proprietary systems
still have room for improvement in terms of GMP
and their large footprint, so customers are not fully
satisfied with systems currently on the market. Taking
customer requirements into consideration, Azbil Telstar
has developed a new automatic loading and unloading
system with a patented non-contact magnetic drive
mechanism. It is very compact and easily integrated
with isolators and a restricted access barrier system
(RABS), which has a physical barrier to restrict access
and a controlled one-way airflow to keep the area
clean by means of a HEPA filter. Therefore, compared
to similar systems, our new automatic loading
and unloading system ensures GMP by improving
cleanability and sterility.

Inside the chamber

Automatic loading and
unloading system

L w

—_—

Freeze drying chamber

Freeze Drying s

Liquid Powder

Fig. 1. Freeze drying machine

2. Current Automatic Vial Loading Systems
In the following, the details of Azbil Telstar's two

main automatic vial managing systems are described.

2.1. Push-push system

e Pusher + Colt:

This option consists of a long pusher in front of the
machine that loads vials row by row, until the final
push completes loading of the full shelf. To unload vials,
there is a rear pusher (called a Colt), that works with
several rods encapsulated in a revolver drum, which
are released and coupled one by one. This configuration
makes the machine more compact, but is more
expensive and complex. In a push-push configuration,
it is also possible to replace the Colt with a long rear
pusher, but this option is not very common.

Front pusher

0
il -

Rear pusher

Long Pusher Colt
Fig. 2. Pusher + Colt system

2.2. Push-pull system

e Pusher + Belt:

In the pusher + belt configuration, instead of a rear
pusher (a Colt or rear long pusher) there is a belt
mechanism. As in the push-push system, a front long
pusher is used in the loading phase. A belt which has
a bar for handling vials, and belts connected to the bar
on both sides, are used in the unloading phase to pull
vials out of the chamber. This system is more compact
than the rear pusher.

1

Bar to handle vials
Fig. 3. Pusher + belt system

2.3. Opportunities for improvement in current systems

Azbil Telstar’'s current automatic loading and
unloading systems are well known and are used in
many freeze drying machines. However, both systems
can be improved to the benefit of customers. The main
improvements needed are: better adherence to GMP,
reduced footprint, decreased maintenance operations,
and easier cleaning by automatic procedures.

In the push-push system, points that can be improved
are the use of bellows and the need for a large
installation space. Bellows are spring-like components
made of plastic or stainless steel that compress and
extend during normal operation. They are needed to
fully cover linear movement which can potentially
generate particles. Since bellows have narrow grooves,
they are difficult to clean completely and there is
always a risk of remaining contamination. Also, the
system has a long pusher in front, which restricts the
workspace of operators. Moreover, it makes the design
of isolators and open or closed RABS more complex
due to the necessity of sealing the long pusher. The
Colt is a compact pusher composed of a revolver drum
with several discrete rods (bullets) that connect to each
other to form a long pusher. It is installed in the back
of the machine. This system restricts the design of the
condenser of the freeze drying machine. A desirable
improvement would be to remove the bellows and
pusher from the system or to reduce the length of the
pusher.

With regard to the belt system, there is a mechanism
that guides belts into the machine properly. Since the
belt is a thin sheet of metal, the belt guiding system
has very narrow grooves. Therefore the belt guiding
system is very difficult to clean and sterilize completely.
A desirable improvement would be to remove any
narrow grooves like those of the belt guiding system.
Fig. 4 shows the labeled subsystems.

Rear pusher

Front pusher
T

Push-Push

Belt

Fig. 4. Points for improvement in current systems

3. Magnetic Lead Screw

3.1. Difference from a conventional lead screw

Lead screw transmission is widely used in automatic
transport systems in order to position an object
linearly with high accuracy. However, in the case of a
system which needs great cleanliness during operation,
such as in pharmaceutical manufacturing processes,
there is a GMP restriction on using this technology
because contact between the screw and nut generates

particles. Additionally, grease is normally used, so
there is considerable risk of contamination. To avoid
these problems, a conventional lead screw requires
some kind of modification for clean applications, such
as covering it with a bellows. However, there are
important concerns and limitations with regard to
bellows, including maximum allowable stroke, periodic
maintenance, difficulty of cleaning, and increased cost.

By contrast, an actuator called a magnetic lead screw,
which transfers the drive force by magnetic coupling,
has previously been studied and developed. It can solve
the problems of the lead screw because there is no
contact and therefore no particle generation. However,
a magnetic lead screw has less ability to transfer force,
and is less rigid than a mechanical lead screw, so the
design must take these characteristics into account.
On the other hand, the nature of magnetic technology
allows misalignments to occur without breaking any
mechanical component.

3.2. Principle

Next we describe the structure of the magnetic
lead screw that was developed for the new system.
It is composed of a screw shaft and a nut. The screw
shaft is made of ferromagnetic steel and has threads
with a certain pitch and shape. The nut is composed of
neodymium permanent magnets which are magnetized
spirally with the same pitch as the threads of the
screw shaft. There is a yoke at the periphery of the
nut (magnets) in order to close the loop of the magnetic
circuit. The screw shaft is supported by bearings at
both ends so that it can rotate. The nut is supported
by a guide mechanism so as not to rotate but to be
movable along the axis. It is most stable when the
magnetic poles of the nut face the threads of the screw
shaft. When the screw shaft is rotated it generates
a relative displacement between the magnetic poles
and the screw threads. Thereupon a restoring force
is generated which acts to restore a stable position
by magnetic coupling. By that means the nut moves
linearly following the rotation of the screw shaft.

Screw shaft

A)
Magnetic coupling

Magnetic circuit
Fig. 5. Stable position of the magnetic lead screw
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Fig. 6. Restoring force by relative displacement

It is difficult to calculate the restoring force because
adjacent magnetic couplings possibly interfere with
each other, and the magnetic circuit in the magnetic
lead screw is complex. Therefore the restoring force
has been calculated with the finite element method
(FEM). The relationship between restoring force and
relative displacement is shown in Fig. 7. According
to calculations, peaks in the restoring force occur
at a relative displacement of 45° and in the opposite
direction at 135°. There is no restoring force at a
relative displacement of 0, 90 or 180°. Because we used
a double threaded screw as the screw shaft, if the
relative displacement reaches 180°, the magnetic pole
of the nut couples with the next thread of the screw
shaft. Therefore it is assumed that this will repeat at
a cycle of 180°. To use this mechanism for a transport
system it is important to consider whether the peak
thrust force is sufficient for transport, and the effects of
rigidity on positioning accuracy.
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Fig. 7. Relationship between generated force and relative displacement

4. Verification Test Bench

4.1. System configuration

To verify the performance of the new system, a full-
scale test bench capable of simulating the sequence of
loading vials from conveyor to shelf and unloading vials
from shelf to conveyor was constructed. The following
shows the structure of the test bench.

A Vial Loading System with Non-Contact Drive Mechanism Using Magnetic Technology

Drive unit

Pusher

Fig. 8. Test bench configuration

It is composed of different subsystems, including the
following.

e Shelf
A place where loaded vials are placed. It represents
the interior of a freeze drying machine chamber.

e Conveyor
Used for transporting vials in a loop to perform
endurance tests.

¢ Bridge
Serves as an intermediary for transporting vials
between the conveyor and the shelf. It can be
separated in order to close the chamber door. In
this prototype the chamber door has been omitted.

e Pusher
Used to push vials from the conveyor to the bridge.

e Drive unit
Composed of the screw shaft of the magnetic lead
screw and the guiding system for the slider. It runs
along both sides of the shelf and bridge, and is
composed of different assembly groups which can
be connected to and disconnected from each other.

e Slider
Contains the nut of the magnetic lead screw and
can be moved from bridge to shelf. It has a long
bar that spans the bridge or shelf and is used to
pull or push vials.

e Buffer unit
(Not shown.) A rotary table is used to store
vials, and is connected to the conveyor so as to
implement a continuous loading and unloading
sequence.

The sequence of loading and unloading vials is as
follows. First, vials are transported from the buffer
unit and are lined up on the conveyor. Next, the pusher
pushes a row of vials out of the conveyor and goes
back to standby position. These steps are repeated
until all the vials are unloaded from the conveyor. In
this situation, some of vials are on the shelf, but others
are still on the bridge, since the pusher does not have

a long stroke. The slider then moves to the end of the
bridge and pulls the vials with the bar to complete the
loading of the shelf.

In the unloading operation, the slider first moves to
the end of the shelf. Next, it pulls vials off the shelf in
the direction of the conveyor.

4.2. Improvements achieved

In this section the improvements achieved by the
new system using a magnetic lead screw are discussed.

First, the system is more cleanable. It is important
to remove small grooves and holes from the system
because they are difficult to clean and may contain
contaminating particles. Because there can be a gap
between the screw shaft and the nut, the screw
shaft can be fully covered with a stainless steel pipe
(standard steel is not acceptable in GMP areas). Then,
since only a short stroke is needed, the pusher does not
require covering by a bellows, because linear motion is
achieved by a rotary mechanism with rotary seals. In
this way the system with a magnetic screw, which has
a round shape and smooth surface, is more cleanable.

Screw shaft Slider

Slider Nut

Gap
Fig.9. Magnetic lead screw as part of the system

Second, the system provides steam sterilization and
cleaning in place (CIP) of the slider in the chamber.
Steam sterilization is widely used for sterilizing freeze
drying chambers because it does not require special
chemicals, and the process takes less time than other
methods. No power cable, signal cable, or other wiring
is needed for control of the slider, and it can stay
inside the chamber when the chamber door is closed.
The slider is composed of material such as stainless
steel and FDA-approved plastic parts that have good
temperature and corrosion resistance characteristics.
Therefore the slider can withstand chemical cleaning

and steam sterilization processes.

Many automatic loading and unloading systems are
manually cleaned by the operator, but this is a difficult
job. It also carries the risk of contaminants remaining
in the system, depending on the ability and tools of the
operator. The availability of steam sterilization and CIP
in the chamber helps to maintain quality and relieves
the operator of hard work.

Chamber

Slider

ik

Conveyor

o
-

Bridge Bridge
Fig. 10. Sterilization in the chamber

Third, the new system is compact. Because the slider
loads vials from the bridge to the shelf, the pusher does
not need the long stroke of the current system. That
makes the system compact and makes it possible to
prevent the parts of the pusher from hanging over the
cabinet in front of the conveyor and to eliminate the
rear pusher (such as a Colt or long rear pusher). This
gives users a better work space and affords flexibility
of layout.

Pusher

Nothing interferes
with the operating
area

< ’ »

| / »
Inside cabinet ,/ Operating area
Fig. 11. Compact Layout

5. Conclusion and Future Prospects

The new and revolutionary automatic loading and
unloading system we developed for freeze drying
machines is a valuable upgrade to state of the art
solutions. Its unique and patented design with a non-
contact magnetically driven slider assembly and a
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compact front pusher that fits in easily with isolators
and closed RABS, together with the absence of a
bellows, the elimination of the rear pusher and belt
mechanisms, the possibility of sterilizing all parts
that go inside the chamber and in contact with the
product, and its inherent simplicity, cleanliness, and
reliability make this development a good asset for the
pharmaceutical industry.

Azbil Telstar expects this newly developed
system to provide current and new customers in
the pharmaceutical industry with better solutions
for managing vials, specifically in connection with
freeze drying machines. The resulting increased
competitiveness is expected to put the company in the
forefront of the industry in the area of automatic vial
handling solutions.
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In the factory automation market, cost and size are more important than performance or function for mass
flow controllers that are mounted on manufacturing equipment. To meet the demand in this market, we have
developed a low-cost, compact digital mass flow controller with performance and functions that are suited for
mounting on equipment. Resistance to noise is substantially improved compared to existing product lines. The
controller is not affected by noise even if the source is nearby.
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The PC Engineering Tool is designed for quick configuration of the newly developed savic-net G5 building
automation system, and for more efficient adjustment work. In order to improve the existing level of usability
and development efficiency, we defined the basic user interface (UI) and commonly used functions as a platform,
and implemented various engineering functions as applications of this tool.
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Kikubari is a central air-conditioning system designed for individual homes. Its newly developed variable air
volume (VAV) system enables each room to automatically receive the appropriate volume of air based on the
room temperature and temperature settings. This system consists of a VAV damper (which is controlled by
a VAV controller), a VAV remote control as a user interface, and a controller equipped with a proprietary air-
conditioning control algorithm. The system is able to accommodate residences that experience large fluctuations
in temperature or have diverse needs. The system is now 25 % more energy efficient than the earlier model.
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As part of our research an experiment was conducted to examine the relationship between the indoor
thermal environment and participants psychological and physiological responses such as thermal sensations,
thermal dissatisfaction, stress levels, and fatigue levels. As a result, it was discovered that the thermal
dissatisfaction rate under cyclic fluctuating temperature control between 26 °C and 28 °C was similar
to or lower than that under constant temperature control at 26 °C, and that stress levels, measured by
the concentration of salivary alpha-amylase, were significantly reduced in environments with fluctuating
temperatures compared with constant temperatures. An actuator gain (AG) cooperative control was designed to
improve the tracking performance of the fluctuating temperature control for use in applications for offices. Its
features are also described.
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